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1t Is important to determine tha concentration of chloride lons in angine
coolants, as their pressnce greatly accelerates corrosion of the system. The
presence of mercaptobenzothlazois In Inhlbited coolants Interferes with this
datermination. A method to determine chiorides In Irhibited coolants is
describsu.




1. INTRODUCTION

The presence of chlorides greatly accelerates the onset and rate of
corrosion In an automotive cooling systems. One of the difficulties encountered
In the chloride determination Is the presence of mercaptobenzothizaole and dyes.
The purpose of this work was to develop a method of analysis for chlorides even
In the presence of mercaptobenzothiazole. Chloride lons even in concentrations
as Jow as 10 ppm accelerate the corrosion process.

I1. DETAILS OF TEST

A. Reagents:

Anmonium thiocyanate - 0.05N: Dissolve 3.8 grams and make up to
I liter with distilled water.

Ferric alum Indicator: Decolorize a saturated agieous solution of ferric
ammonium sulfate with colorless concentrated nitric acid.

Hydrogen peroxide - 30%.
Nitric acid 1:1.

Silver nitrate - 0.IN: Dissolve 17.0 grams and make up to | 1iter
with distilled water. Standardize against sodium chloride. Calculate the
equivalence as grams chloride per milliliter (E).

Sodium chloride: Dissolve 0.329 grams sodium chloride and make up to
1 liter with distilled water. Standardize by precipitating with silver nitrate.

B. Procedure:

Fifty milliliters of the sample are pipatted into a 300 ml. Erlenmeyer
flask. Standard sodium chloride solution equal to | miliigram chloride ion
(this Is equivalent to 20 ppm chloride) Is added to the sample. Five milliliters
of hydrogen peroxide are added, the contents thorcughly mixed and then let stand
for 2 hours. |t is then heated rapidly to boiling and the contents bolled gently
for 10 minutes. Cool the sample to room temperature and acidify with nitric
acid.

Pipet 5.0 ml. of standard silver nitrate into the flask and mix
thoroughly. Two milliliters of ferric alum Indicator and 2 &l. cyclohexanol or
nitr- enzene are added and the flask Is shaken vigorously. The excess silver
nitrate is titrated with 0.05N ammonium thiocyanate (B).

A blank Is carried through a1l the steps in the procedure and the
volume of ammonium thiocyanate to titrate the blank (A) is equivalent to 5.0 ml.
silver nitrate.
Concentration of chlorides, ppm = (A-B) (f) - 20.0

A = volume ammonium thiocyanate equivalent to 5.0 ml. silver nitrate.
8 = volume ammonium thiocyanate to titrate excess slliver nitrate.
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¢ w € X 1.037 X 10°

A
t = equivalence of sllver nitrate In grams chloride per milli)|ter.

T11. DISCUSSION
The elght references for chloride determinations a-e not applicsbie in

the presence of mercaptobenzothiazole. Mercaptobenzothiazole Is one of the
ingredients In Specification 0-1-490 and is also used In commerclal inhibitors

and antifreeze.

As mercaptobenzothlazole reacts with silver nitrate it Is titrated as
chloride. Hydrogen peroxide effectively oxidizes mercaptobenzothlazole In
watar or antifreeze solutions under the test conditions specified. Varliatlons
in test method as specified leads to incomplete oxlidation of mercaptobenzothia-
z2ole, which Interferes with the determination of chlorides.

Chloride additlon was resorted tn because the method is accurate oily
when concentration of chlorides exceeds 15 ppm and Increasing the concentration
of chlorides by eveporation !s not practically applicable to glycol solutions.

The factor, 1.037, was obtained by calculating the ratio of chloride
presant to that determined and Is substantially constant a3 shown in Table |
whether determined In antifreeze or in water.

The results of tests using this procedure are glven In Table 1.
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TABLE | -~ DETERMINATION OF FACTOR

Antifreeze-50% with 0.75% 0-1-490 inhibitor

Chlorides:
(Ppm)
16.0
26.0
31.0
56.0
106
206

Present

Determi

15.3
25.0
29.9
53.7
102
199.5

ned Factor
1.037
'lm
1.037
1.043
1.039
1.033

Present

22.2
27.2
52.2
102.2

Water with 1.5% 0-1-490 Inhibitor

Determined Factor
21.6 1.028
25.9 1.048
50.4 1.035
98.8 1.034

TABLE 1| - ACCURACY OF METHOD

Antifreeze-50% with 0.75% 0-1-490 Inhibitor Water with 1.5% 0-1-490 Inhibitor

Chiorides:

6.0
16.0
26.0
31.0
56.0

106.0
206.0

Present

Found

N
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Percent Error

opo000 -
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Present

22.2
27.2
52.2
102.2

Found

22.4
26.9
52.2
102.3

Percent Error .




DISTRIBUTION LIST FOii AMCMS CODE 5026.11.842

Department of Defense No. of Copies

Armed Services Technical information Agency
Arlington Hall Station 10
Arlington 12, Virginla

Department of the Army - Technical Service

Commanding Genera!

U.S. Army Materliel Command

ATTN: AMCORTB 1
Washington 25, D. C.

Continental Army Command
Department of the Army 3
Fort Monroe, virginia

Commanding General

U.S. Army Mobility Command

U.S. Army Tank-Automotive Center

ATTN: Mr. J. P. Jones , |
Mr. V. Pogano 1

Center Line, Michlgan

Commanding Officer

J.S. Army Munitions Command

Frankford Arsenal

ATTN: SMUFA 1320 1
Library 1

Philadelphia 37, Pa.

Commanding Officer

U.S. Army Materials Research Agency

Watertown Arsenal 2
ATTN: Technical Information Center

Watertown 72, Mass.

Commandinqg Officer

Harry Diamond Laboratory

ATTN: Library |
Washii ,ton 25, D. C.

Commanding Officer

U.S. Army Test Activity

Yuma Test Activity 1
Yuma, Arizona

Commanding Officer

U.S. Army Munitions Command

Picatinny Arsenal

ATTN® Mr. J. J. Begley 1
Oover, New Jersey




DISTRIBUTION 1.1ST CONTINUED

.

Command Ing Ufficer
U. S. Arny Ballistic Research Leboratories
ATTN: Mr. W. Z. Pless
Hr. R. Elchelberger
Mr. J. Sperrazza
Abardeen Proving Ground, Maryland

Technlcal Library
Aberdeen Proving Liound, Maryland

Department of the Navy

Departmsnt of the Navy
c/o Navy Lialson
Aberdeen Proving Ground, Maryland

Commander
U.S. Naval Weapons Laboratory
Dahlgren, Virginlia

Departmsnt of the Navy
Chlef, Bureau of Naval Weapons
Washington 25, 0. C.

Other Government Agencles

Sclentific and Technlical Information Facllity
ATTN: NASA Representative (S-AK/OL)

P. G. Box 5700

Bethesda, Maryland

Office of Technical Services
Aquisitions Sectlion
Department of Commerce
Washington 25, D. C.

Eoreign Address

Minist,, of Supply Staff
British Joint Services Misslon
1800 K Street, N. W.
Washington 6, 0. C.

Canadlian Army Staff

ATTN: GS0-1 AgR Section

2450 Massachuswtts Avenus, N. W.
Washington 8, D. C.

No. of Coplies

100

i o A I, Faiaios o oMk

bt Vv WAL o o 3w

Ridashr b5 A Bl 5




e T i R R BT PO TR SRR, SRS Y Ty o

pIq1aI53p
! SJURO0d pAIIqiyu] U] sIPlIOLYd
JUIULIIIP O POYIMW Y  “UO|ITUWIIIIP
SIV) HIIM $IIDJIIIU SIURIOOD P IqIyu)
iul 3j0zZeiyIozuaQoidersaw jO Iouvsaad ayy
‘w3ISAS I JO UOISOLI0D SIJLII|IVde
A13e926 Ioudsauad 419yl se ‘sjue|ood
auibua ul suol IPliOYd JO UOIIBIIUID
-U0Y Y I)IWINIP 03 Jusjisodul S| 3|

L00~-2£-€6S ON
fo1d YO “S0ZHB°11°9Z0S dP0) SWIWY ‘sbd ¢
<961 Adenuer § ‘SE| oN 1dy “aaubem Jiv00y

- SINVI00D 3NION3 QILISIHNI NI NIL
-YYLNIINOZ NO! 3013¥07THD 30 NOILVYNIWY3L30

3HL - SE1 #1922 “pH ‘punoag Bujaouig
uIRBPpIIqY ‘Auojesoqe] (ediwey) 2 Suijzeo)

*pegq) IO%IP
S} SIUR|O0D PAJIqIYU] Ul SIPIIOIYD
WIWIIIIP 0] PpOYIIWM ¥ “NOIIE|WIDYID
$iY3 YA $3J33433u) sjuRjO0D P QYU
U} djozriylozuaquIdedsam JO IWISILd W)
‘W2ISAS I JO UDISOIIOD SIJEIDI|IDVE
Aj1easb ouasaud 13y se ‘sjuejcod
au15ua Uy SUO! SPrIOLY> JO UDIIRIFUID
-U02 I3 WIWIISP 0] JuRjsodml SI 1)

[00~-2€-£65 oM
foad YO “S0ZTH8°11°9ZDS 3P0) SHMY ‘sbd ¢
€961 Asenuer g ‘GE| on 1dy ‘saubem 3iaqoy

-  SINVIO0D INIOSN3 Q3LIGIHNI M! MOIL
~WVYLNIINGD NOI 3G1¥OTHD 40 NOILWNIWYALIC
. 3HL - SEI # 122 “-pW “punosn Buiaoid
uaepiaqy ‘Asojeioqge] (edimay) 2 buiieo)

ON UOisS30Y ON_aV patjissejoun patjissejoun ON U0 SSadY oM Qv
°pIqliasap *poql 4253Ip
S1 SJUR|OOY PIIIQIYUl Ul SIPLIOIYD $1 SJUP[00D PIIQIYU] Ul SIPLIC|IYO
SUIWIIIIP O3 pOYlaIwm Y -UO!IJLUIWIIIIP JUIMIIIIP O POYlIWm Y °*UOIILUITBIIIIP
SI1Yl Ylim STI93433U! SIUR|{OOD PA IqIYul SIYl YliM S433193Ul SIUR[OOD PILIqQIyu!s
Ul djozelylozusqoidedsaw jO ITUISIIL Iy ul ajozelyjozuaqoidedsaw jo IIISIId YL
‘BIISAS JYI JO UOISDII0D SII2uI|IDOE *wa3SAS I JC UOISOJIIOD SIIBII|IDDE
Al1l1ea45 Isudsasd J13y) se ‘sjue|ood Aj3eaub aouasaid Ji1ay3 se ‘sjuejood
sutbus u1 suol apiriojyd O uoljesuId auibua ul suo!l apliolyd Jo uvollesuad
-=UC3 Y] J1mIa3ap 03 Juejuodwl st 3| =-UO3 JY] WP 01 Juejsodul s 3|
L00-Z€-£69 ON L00-2£-£6S oM
foid vg “Sozwg-11°9205 9pod SWIWY ‘sbd g foad va ‘SOZHB"11°920S 3p0) SWIMWY ‘sbd ¢
€561 Aaenuer g ‘G| cN 1dy ‘asubem 313qoy €961 Asenuer g ‘G| oN 3dy ‘soubem 3uoqoy
- SINVIG0J 3SNIUN3 GILIGIHND NI NOIL = SINVI00D 3INIONT! Q3LlIgike]l N1 NOML
=VILNISKOJ NO! 3CI¥OTHI 40 NOITLWNIWY3L3Q =VUINIINOGD NO1 3QIYOTH) 30 NOILvNIWY3L30
3HL - SEL # 122 ‘-pw ‘punoug buisosg SHL - SEL # 100 “-pW ‘punouy Bujaoud
U3I3PJIIGQY ‘Auoleioge] (ediwoy) 9 Bujjeo) : uIspaaqy ‘Asojesoqry (edimey) ¢ bujjec)
’ CN _UD1S5392Y oM QY patjisse{oun paljisse|aun ON U0 1SSIITY OoN QY




